FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FMEA NUMBER: CSD-0OHT.1.4 DRIGINATOR: JSC PROJECT: Orhiter (ISSA DTO'S)
PART NAME:ORU Haudling Tool LEV/ORU PART NUMBER: 19602003 501102 OQUANTITY: 2
PART NUMBEK; 1960 1-2001%.00:0; LRUMORU PART NAME: (iR Nagdling Towl SYSTEM: EVa Fauip.
1.50C CONTROL. NO: N DRAVWINCG/REF DESIGNATOR: 10460020034 SUBSYSTEM: Toals
ZONE/LOGCATION: shiddak: PLE EFFECTI¥ITY/AFFECT STAGE: 5T5-62 & SLUB%

CRITICALITY:
CRITICAL TTEM?__ Ycs SUCCESS PATHS: 2
CRITICALITY CATEGORY __IR?2 SUCCESS PATH REMAINING: |

END [TEM NAME: N/A
END [TEM FUNCTIONAL: NiA
END ITEM CAPABILITY: N:/A

END ITEM FAILURE TOLERANCE: N/A

REDUNDANCY S N&:

1. C/O PRELAUNCH: Fass

2. €/ ON ORBIT: NiA

DETECTTON FLIGHT CREW: Nia

¢. DETECTION GRODNT CREW: NrA

5. LOSS OF REDUNDANCY FROM SINGLE CAUSE: Pass
6. ON-ORBIT RESTORABILITY:: N/ 4

bl

FUNCTION: Esd itrws mad CIREVLR LY
Tool wsed by an EV A crewineiber o aid in the handhing 2od transport of ORWs. Teol will grasp aind rigidly secure itsell 1o
mreraconical fitling.

FAILU'RE MODE CODE: N/A
FAILURE MODE: Safery lock machanism deact vanes
CATISE: contamination, piece par Eatlure. wear

REMAINING PATHS: EFFECT! MISS5I0ON PHASE: EVA Opuravons
Actiatar meachanisn

CORRECTIVE ACTION:
Actuater lock mechanism will prevent ORLT relense. Once this Failure mode js derected discontinue aperation with this 1ol

FATLURE EFFECTS-

END ITEMTRUAMRLU/ASSEMEBLY: Actomior ng longer held in the locked position
STBSYSTEM/NEXT ASSEMBLY/INTERFACE: N/A -

SYSTEM/END ITEMMISSION: Partisl Iu.-_;g of DT abjertive The toal shoald oot be osed 0 he safety ek mecly nismo s not
funcrioning properiy.

CREW/NWYEHICLE : Mo cficct nless e Actusior is insdvertent!s bumped or

the Actuator mechanisiu fails. [T Lhe double Failure were 1o occur. ool may release ORU which may imipact b crew o velicle,
FPossiole loss of EVA ¢rew or sigiificant vehicle daniges.

ETS=-63 = o



FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FMEA NUMBER: CSD-OHTAIL ORIGINATOR: JSC PROJECT: Orhiter (1384 DTO'S) .
PART NAME;QRU Handling Toal LRUAORU PART NIIMEBER.: 12601-2003540103 QUANTITY: 1

FART NUMBER: 19012000 80102 LRUORL PART NAME: (380" Hondliny | .ud SYSTEM: EVA Equp

ISC CONTROL NQO: MIA DRAWING/REF DESIGNATOQR: 19670035 SUBSYSTEM:Tools
ZONE/LOCATION: Middedk. PLE EFFECTIVITY/AFFECT STAGE: 5T5-01 & SURS

HAZARD [INFORMATION:

HAZARD: YES_s_ NO___
HAZARD ORGANIZATION CODE: NiA

HAZARD NUMBER: NfA
TIME TO EFFECT: szaconds
TIME TO DETECT: s=cands

TIME TO CORRECT:immediate
FAILURE DETECTION/FLIGHT - Visonl/ gronnd - igne

REMARKS:

-RATIONALE FOR ACCEFTABILITY-
(A) DESIGN: The ORU Eandling Tool {OHT) design incorporaics # sall dock snd lard doek  position The soft dock is latch. not
a dztent, and therefore requires a distinel actuation o be moved 1o the release position. Placing the OHT in hard dock acruates ihe
tool's volletes and rigidizes the tool 1o the microconieal firting. Thea OHT design also incorporaies 4 lock that must be actviated by .
the crew that can loek the actuarar in the hard dock position. The OHT handte aiso aces as 2 guard for the actualer o onder (0
prevent inadverrent activacion by the crew. The OHT desigu otilizes ihe olowing malerials 15-3FH CRES { Body. Carrier, Pin,
Adjustient Sieeve, WNulAlignment K&y 1, 304 CRES [ Rockery, 302 CRES ( Spring). MPYN AL { Plunper, Ring, Pin Callel Pivol
. Collett TOT5-TT AL [ Handle. Actualor) . 6061-Th AL { Bezel), Copper-Beryllium | Rewsiner. Sleeve). Doy film lubncant is used
ofl all moving parts.

The tonl is desigued 1o withstand 2nd function properly after application of a 187 Ik limit load: For 3T3-63 laads are operatianallv
liiwd 10 1he ioads defined below 10 pravent damage to Spanan’s stuciure.

Fx Fy Fz M My Mz

Silgs. 150bs. 15 Ibs, YoM in-lis ICHKY in-1bs. KN in+ls.
I51bs, 3rdbs. L5 hs. 100D in-lhs 1Oy in-lbs. 106NN 1 n-los.
15hs §50ks. S00bs,  1UUU in-fhs ML indbs IO n-lks.

Yenfcaiion of the limit losads 5 done by rest and aaalvsis with o saliv factor of 1.3 apphed.

(B} TEST:

(1] Accoplance |

{7} The wmaxomun allowabbe force 10 inscall the QHT o 2 microconical shall not exceed 3 1bs.

i) The maximnm allowable force reauired 10 aciuare U OHT bard dock shall it exeed 11 Lbs,

1ch The lock bunon acumtian 15 verfied when dbe achation lever is in the hard dock posinon,

(d) The tool’s capability to autometically retirn o the caplure Made upen release of the microvonical is verified.

(e} Yerifcativn that ihe tool will anly disengage from a nugrogonical as u resull of rotating Lhe actuation iever 1o the releass
prosiHom

i) The contingency relense function is verilied.

Turnaround: _
The OHT preflight checkoul tzsts will be performed in accordance with it's PIA requirements.




FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FMEA NUMEBER: CSD-OHT-H ORIGINATOR: JAC PROJECT: Orhiter (ISSA DTIVS)
PART MAME:ORU Handing Tool LEIWORU FART KUMBER: 1960124003500 -2 DQUANTITY: 2

PART NUMBER: 19601-20035-1} 112 LREORL PART NAME: (080 Handlig Do SYSTEM: Eva bqup
LEC CONTROL N /A DRAWING/REF DESIGNATOR: |96, 20034 SUBSYSTEM: Touls
FZUNE/LOCATION: Museck TLD EFFECTIVITY/AFFECT STAGE: STS13 & SUBS

The OHT 1s subjected 1o the follow ing AVT for a durtion of | minme per axis The DHT performance is verified priarc o and
follmving the rest.

Frequency (Hz) Lovel.

pall +3db/oc
0o 150 LY G2/Hz
I50 o 2080 =3l oer

() Certification

Thetmal

The 100l shall be tested to withstand nonoperating inpezaiures botvween - 0 YF (o ~ 250 F.
The functional rest listed in weceprance shall be performed at -HMV'F and + 250'F.

Cyhe
A2 cvcle funcuonal test shall be performed. The minctional 1256z lsied i accaptance shall be verifiod a1 e completion of the
cvale lest

(C] INSPECTION:
Fabrication - Critical part dunensions . tolcrances, application of labricanis, e, wull be inspected 1o ensure  compliance with the
part’s drawing. All OHT parts shall be venfied o be visibly clcan.’

Test - Quality Assurance surveitlnoce is required a1l tests and inspeciign. Discrepancy reposts wre wrillen on ail nancempliance s
(D) FAILURE HISTORY: Mo
(E) OPERATIONAL USE:

|1 Orperational effect - Tool may releass QR { Spanan) . Loose aquipment could impacl the ¢eev ar vehicle,

2) Crew Action - If failure is derecied discontinue uss of Lic wool, I faiiure occurs . mansuver ORU &t designatad EVAgrasp poiats
un ORU ot manever vellicle away from loose DR

31 Crew Training - Mo specia) craining o alleviate this filure mode.

4} Missien Consuraing - Mone

33 [n Flight Checkout - Inspect gt oume of use.

(F) MAINTAINABILITY: N/A

PREFARED BY:G. Wright REVISTON:

DATE: 10/26:04 : WAIVER NUMBER

ETE-83 - 7



